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£ PTD (Protein Transduction Domain)^- DNA/RNA ^"H"^*} (binding factor)* 

ol-g-^ ^^7l^ S^Sj-^- S^-sffe DNA/RNA* (in vivo) ^ $^&\ (in 

vitro)°\}*\ ?m -£«W3E. xfl^Ml SE^ J^a^S. SlWfe 

^°.5L^, is.*] <$*|iR£| ^M, ^tS «H, 3^ ~ * 

og-^. cj-oj^ ^li^S. ^ fl^. 4^1 £ DNA/RNA ^ 

^1 (vaccine) g *|S.^3 ^3 ■§-§" ^ 7]^^<=>HUi Wi, DNA/RNA 

« (transient) 3=^r (permanent tf^lslfc 7}^°\) 

£ la 

PTD, 
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4i^fl DNA/RNA ^ ^ ^#^3 -§-§- {DNA/RNA 

TRANSDUCTION TECHNOLOGY AND ITS CLINICAL AND BASIC APPLICATIONS} 

£ la tflx| £ 1 C ^ £ ^tf)E-H 

£ 2a ^ £ 2frb £ 13] A ^^Bl* ^ll^jLiS. ^Bltb ^ o}7}5.^« ^^A. 

£ 4^ Sim2-Gal4, Mphl-Gal4, Tat-Gal4, R7-Gal4<*fl ^*fl ^ = 7flH (Jurkat) T^lSL 

iflS. ^i^-s)^ CD8-z , Lck, (INS) CD8, Lck S^b INS^] ^ mAb» 

°l-§-t!: ^^€1-^- (westernblot)-^S. 3#t!r 

£ 5^ Sim2-Gal4, Mphl-Gal4, Tat-Gal4, JE^b R7-Gal4<^l S}*fl Hela M]S. ^i\S. 
CD8-z , Lck, INS CD8, LcK 5E^r INS^I tfl^ mAb» %}^^ 

(westernblot)^-S. ^#t!r ^ M-^^cf. 

5. 6a Sl 6d$= Sim2-Gal4, Mphl-Gal4, Tat-Gal4, R7-Gal4°fl 
pCD8-z-GBS , pLck-GBS SE^r pINS-GBS» I. P. ^.2.5. pffil ^<3^r ^, (S. 6a), # 

(5- 6b), (£. 6c), t>l# 6d) ^ ^7H]Ai CD8-z, Lck, «1M tfl 
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S. 7a *fl*l £ 7cxr Sim2-Gal4, Mphl-Gal4, Tat-Gal4, JEE^r R7-Gal4*fl 

pL-CD8-z-GBS, P L-Lck-GBS pL-INS-GBS» I. P. ">-fi<*il ^, ^ 

5. 8a ^H*| S. 8c^ Sim2-Gal4, Mphl-Gal4, Tat~Gal4, R7-Gal4°ll 

pL-CD8-z-GBS, pL-Lck-GBS SE^ pL-INS-GBS» I. P. ^-£-5. o>^6)] ^^^V z}-z^ rj«jj 

<9> %^*?H=r ^^71^2:^1-^ ^ (in vivo) ^ *m ^ G7z 

<io> ^fr »tfl 31*fH ^^B^l^. 

JE^r 3)*hg: 3Lf-*Kr 7ltfl^># o]-g-^. 6}^ g tfltb ^ °1 3 J* 

Sa^K tfl^-^ *|.g., <^]«J- ^ >flSSl^ oflifj- 
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3 AflXiflS ^^)7) Jfit& <^&) ^«°] 7fl^S|^rf. o}^- £0] , £| (/„ vitro) 

AflXiflS. 7ltfl ^1-1- #lH5r"Hr "J^^r, (electroporation), ?)£.^ 

^ -g-^, S^ofl DNA7> PlAfl ^-A>^» ol-g-^- ji^-s ^a>^, °1 

-§-tt wfl^, DEAE-^^B^:* °l-g-t!: S'^^^d (transfection) , «>°]5li ^-*Mr <>1 

#3, ^ 3^ *l*fl ^*H=- #H 5^. ^3*4, ^3 

-^-S. T^rfl ^a^ja*}. ^ #*|} ^ ^ <|pM|'& 3^ ^ 

<*IH 45. ^5. T^tfl ^^^o.^ wj-^o.^, i^sllH S.^ (scrape 

loading), ^#-^1 ^15E#* o]^}^ ^ = o] w> 7l«^ 

^Ir^^-S SLJif^ O.S. ^^>fe °a^<y ^o] ^^}7fl Ej^cj- [^-Jl-g-^: L.A. 
Sternson, Ann. N.Y. Acad. Sci., 57, 19-21 (1987)]. ^ ^lS.^ , *]:g jQeH 

JE=<^ :§W3Sl [fiffl: P. Hoffmann et al. Immunobiol . , 177, 158-170(1988)] SE^ 

^BiH^lM- #3^1^ ^fr ^7]^ A>-g-^ ^ [^-3.^: W-C. Chen et 
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Proc. Natl. Acad. Sci., USA, 75, 1872-1876(1978)] a] o]§ ^v^o. ^ ^^sj^j & 

^^1^1 [^"31^: CP. Leamon and Low, Proc. Natl. Acd. 5c/., 

USA, 88 , 5572-5576(1991)]^: ^3)]S>| ^lSxflS. ^^^Hr iL:ns| 

(Pseudomonas Exotoxin)^ 4^*11 ^ & f^-ff-S.*! 7>]-g-s)zL 9X^ T. I. Prior et 

al., Cell, 64, 1017-1023(1991)3. <>]# ^wjofl^jE ^-§-^.0.5. 

#^ iHlSSl o}^.6\] ^ Jtb). ^ O^o] ^WV^tl ^-§- 7>^oll tflSflA^ ^^T*l & 

o]sltb A^] tfl^: <g^-<>] ^s^a-] 3} o.^. PTD (Protein Transduction Domain) 

7> $1^, o]^ 7}^- ^^7> ^1^3^ ^ ^ w>o]5l^-l (Human 

Immunodeficiency Virus-1, HIV-l)s] ^>o]^}«^l Tat ^^ltf. <=>] ^fli^-i- ^4 

9X°] 867fl5] i^AV ^Bfl^ «fl J±4 <£^r«- ^ o>Pl^A>-i-ol ^ 

47i&*fl^-E] 57*1*1] (YGRKKRRQRRR)S] ^^S. ^€ ^nfl 

^ ^-f7> t:-]^ Jl^^o] [%ZL&i&: Fawell S. et al. Proc. Natl. Acad. Sci. 

USA 91, 664-668(1994)]. ^r°\ , PTOSES] ^o]^ tf-g. ^s.^ HSV-1 (Herpes 

Simplex Virus type 1)3] VP22 ^r^^^ 267»l*i|- ! f £] 300^1^(1^15] 4^1^ [^JH^g: 
Elliott G. 
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et al. Cell, 88,223-233(1997)], HSV-2^ 84^*0^ 92^*1 *>*1^ 

(GeneBank code : D1047[gi : 221784]) ^ Hlilef (Drosophi la)^ ANTP (Antennapedia) ^ 

^ 339^^] 355^^}^)^ c^^xy [%JL&Z): Schwarze S.R. 21, 45-48(2000)] ^f-°l 

3#t} [^-31^: Laus R. Nature Blot echnol . 18, 1269-1272(2000)]. 

13> a- ^^}#-^ PTD°n DNA/RNA ^Sl*} DNA/RNA ^^E^-?!^- -§-^1^ -§- 

^^^^r ^li^S.^ DNA/RNA* i^^r -M^ttS^I-^ ^-ir i%7)^ 

7fl^A]^ ^ °X^r ^°}^&r, ^} ^ *fl3L, 2:2], JEE^r #7H &±=- M.^ 
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in vivo) ^ ^ £J {in vitro)^ ^3*1 DNA/RNA m^il (DNA Binding Sequence, DBS) 
♦ 7>^1 ^^l^S^^^S: ia^Rr DNA/RNA, ^ %7) DNA/RNA^ DBS^r ^3^3. 

5&fe DNA/RNA ^^}7 r (binding factor) SEtt <^jgLoi DNA/RNA ^JSE^ (DNA 

Binding Domain, DBD)* W ^ ^^^^sj. PTD^I -g-^^^^ ^6{| 

^ *l^m ^, PTD^l ^^H^ M}^, «H<>fM^ e3r*fl, 3*«hfl, 

wltfl, s)^>, ssjxfl, ^ #7H ^^}7]^^ ^ 

^-i- S^Rr DNA/RNA» ^r^l^lfe H o v ^* »l^Rr ^1, ^*fl 

7]^€^r^€* S^-s}^ DNA/RNA ^ <>]3H ^li, #7l , ^ofl ^1^*1 H. 

^iElt (promoter)* 5L^*Rr *IM «MI ^3-°-^- ^^7l^S^^^ * 

<15> ^- 4^ ^"71 ol-g-^ ^ «l£HH DNA/RNA, 

<16> M. t}-g_ s.^^- -^-71 H^-fr o]-g-<5}-cr| DNA/RNA ^ ^ -^^7} 

^-Jl, tf<#tr €^ SE^r *W|3E*f| ^*Rr DNA/RNA* °l#^r 0 ^^^S SE 

<i?> ^y) s.^^- ^s->7] ^sfl, -a- m.o}^<^ DNA/RNA ^^H^ ^ ^ 

DNA/RNA ^t!*} SE^ DNA/RNA ^^l*! (DBD)^- t:]^ ^ 5E^r ^.q. 
^-^^2). ptd (Protein Transduction Domain)^ -§-^^^, ^ ^ °1# PTD«- 
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18> 5E*!r, £ <3-7l DNA/RNA ^°J7|- DNA/RNA Si^ 

DNA/RNA m^ 1 !^ 3' 3=fe 5' 7}*} ^SfM Va^^^-i: S^^-fe DNA/RNA, ^ 

s&7] ^i]^ AJIS., ^-7], #^3*1 ^SS-E^ (promoter)7> ^S^^i^S. 

-19> 2.tb, £ Ht^^r ^7l DNA/RNA ^Sl*} SE^ DNA/RNA 3U\£*I|S14 s.o]^ o.^ ^ ^ri- 

fe DNA/RNA SE^r ^-R- S^r al^-fh ^ofl 3*H ^€ 

DNA/RNA, *l«o\ ^ WW a^El *H- *3 

^M^ayjUHi* 3£^"3Hr DNA ^2«- *fl^W. 
<20> ^-^^ atb DNA/RNA ^t^*} SEfe DNA/RNA ^fJ\£*HSl-§: W SE^r °1^4 ^> 

M- ' 4^-^^ ptd^ -§-W^^; ^ ^r^^, DNA/RNA, ^K^W. ^ ^W"^ 

#3. ^€ S-2.S.-?-Bl *m ^1^2] ^^l]7l^2^1-^ol l:Hl^ 3E 

wl^-fr 4^1 ^«fl >H1^ Sfe ^xfls. ^siM^asiM-a- ^^>7l W ^4 

<2i> at!:, £ DNA/RNA ^ItKl*} 5E^ DNA/RNA ^t^^^-fr ^ SE^ 

*W- €W^€4 PTD21 ^ #71 DNA/RNA ^tl*|- DNA/RNA 

^014 s.ol^o.s ^t^Kr DNA/RNA -flSlM^a^M* 3*3 *fc DNA, g ^2 

^il^l ^f^S 4^ 7} ^li^g DNA* ^*>7l 



37-10 




#^ 2003/11/19 



22> 5£^, £ DNA/RNA ^1Kl*r BEfe DNA/RNA (DBD)^r 7>^1 ^^sl- PTD 

^ -i-^-^^-i- ol-g-^H, ^"71 ^l^]*} S^r DBD4 ^d«i^AS ^ Sfe DBS* f-ir 

^ ^^71^2^^^ 3.^}^ DNA/RNA* SE^ «^HH e^-fl , ^N}, 

^^vfl, Hjifl, ^isf, ^ofl, g ^ X^-SRr ^°<*tr ISf ^ 5E 

; 23> • ^ofl n}-g- yj-*^ i) DNA/RNA ^^7} DNA/RNA ^S.^* SE^r 

*M" ^^-cfBfl^ ^ PTD» 4^ S^Rr DNA, m ^S^^ol xj-^^ 0.5. 

S-^* ?|2f ^«3]Ei# *)lST5Kr #?fl; ii) #7] #31 i)^ #^^^r *fls^- 

^3* ^M15L^H *Ht*Hr #31; iii) ^7} #31 -g-^#«m 

^ # B -M, DNA/RNA, *l«o\ ^^-1", ^ s^-s^-i-S ^€ ^S.^ ^ 

» ^*Hf- #31; ^ iv) -^-71 #31 iii)^ ^4^*11* e^-ifl. 

«H, ^ SEfe i^Rr ^sf ^ ^His. Sfe ^1 

^ £^ ^#o.S. ^SRr D^-lr 31^4. 

<24> ^. ^^ofl ^1^-5)^ q-^ H <H^, i) DNA/RNA SE^ DNA/RNA ^^1^* 

*1# o]^^ ^-14 o]#o} ^^^fl^ ^ PTD (Protein Transduction Domain)* 3. 

^Hf- DNA, ^ ^S^i<go] aj-^aj 0.5. -i-^^ l^^* 31 

#31; ii) -$7} #310^3 OT^Bi!- ^^lioll^ ^a]^ -g-W^^^- 

^^•■srfe- iii) ^^7]^2:^#^^ S^^rfe DNA ^ ^7] DNA/RNA ^^"^7> £E^ DNA/RNA 
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^fe^l^ ^l^jiS ^*Kr DNA/RNA ^*]<t # S.^» ^^}JL, ^^B\7} ^3 
— -S. ^€ afla^Hr iv) ^"71 ii)o)l^ -g-^^^^ 

#3] iii)^ ^^B^- ^A]^ ^^Rr ^Tfl; g V) ^-71 #7fl iv)^ 

£W^*fl# 3^, *M, *\*\, Sjifl, ^ JE^ ^'-fr i^Hr 

^3] 71^2^1-^ ^l«q^l3L 3E^r €«M]5L^ Sfe n 9±SLsL ^f,}^ ^o]cf. 

5Etb DNA/RNA ^f-^*} SE^ DNA/RNA ^^iE^^l (DBD)-i: 7>^1 ^^£^3}- 
PTD^ -g-^-cjBJ]^^- -#7] ^£l*> 3Efe DBD^I- DBSofl 

*\ e^-ifl, ^vfl, hH, s^, 5£|ifl, ^ ^ *<g sf-^ tj-oj:^. ^ 

^H^, "PTD"^ olf4 5)-«}-3, #E^^ ^ sife H^-fi- l^-ol] 3^ 5E 

*qifl3. ^7}^ ^eHS.^ ^s. s.<^ Sim _ 2 [%j7^j : chrast R. er a/. 

Genome Res. 7, 615-624 (1997)], Mphl M.J Alkema et al. .Genes Dev. 11(2), 

226-240(1997)], Tat [%fca€-tl: Fawell S. et al. Proc. Natl. Acad. Sci. USA 91, 
664-668(1994)], R7 (Cell Gate, U.S.A.), SM5 (Dr. Quin, Vanderbilt University), VP22 [% 
3.^: Elliott G. et al. Cell, 88,223-233(1997)], ANTP LeRouxI, et al , Proc. 

Natl. Acad. Sci. USA 90, 9120-9124 (1993)], Pep-1 % Pep-2 [^DL-g-^l: May C. Morris et 
al, Nature Biotechnology, 19, 1173-1175(2001)] f-^§- S"Sr*W- °H1 afl^fe- ^ °\^^. 
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:27> a. t§XflAH*K "DNA/RNA "DNA/RNA ^5*11 <?1 (DBD)"£r -1H13 < ?1 

DNA/RNA ^14 ^ ^ #^2} #*ll £fe ^^-^1 <« , 

(transcriptional factor) S^ a>o]e)^ (viral protein) i^-t^ 

<2S> £ *$*\}*\<%a\, "^r&&{£"°\& DNA/RNA ^$l*> (binding factor) Stt ^>1^^ ^-f 
DNA/RNA S^E^S!-* *l\i W SE^r ^afl^^- flW^J-te ^o.^. o]tfl^rf. 

<29> a. tgAlH6j|Ai, "^i^^Ol 2 S £E^ ^ ^A, # 

716)1 ^Al^ ^ flfe £S£E^a1 6fl !: «<H , T^S^l ^^^^.S. I^Kr Lck, CD2 £S 
2-^, ^ (pancreas H ^-ol^o.S ^*Kr H.S.2.B1 (insulin promoter) 

oo> ik^-Br St PTD» S^^-b DNA, ^ DBD-i: ^ S^^-fe- DNA* XWfe 

<3i> ^.7] ^n^^, -S-W^^^l 3*0* ^r*}*}*) *r*r Bflzi(tag) 

<** S^-, ^l^>^El\i Myc 3.^, ^S^S ^ ^ 

^ SEtb -g-^^^Sl ^S-* *W*r7l ojUfl5L7l^*ll, 

*} X (Factor X), B-§-«l (Thrombin) f- *3 Jl^l ^"Sfl ^sj^ 

^ *l^* ^^}7] ^}^\ (marker) 31^ sJ3.b| 

<32> -5}7l ^AHH aflAls)^- h>«4 ^-ol, a. ^6) ^^jEl P PTD-Gal4 <^1 

sfl^l, P Sim2-Gal4, P Mphl-Gal4, pTat-Gal4 SE^r pR7-Gal4fe, >flJE.xfl ^^f 0 !^ (PTD) 

#<H, Sim-2, Mph-1, Tat SE^cr R7» a*j}*rfe DNA, ^AflSL«1M ^^1* 
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Asp-Asp-Asp-Asp-Lys *\<&, # Gal4 ^-o]^ 0.5. ^ Gal4 DNA ^^-ol^ 

» i2^*Hr DNA» 5Lf-tbcf. 

■& ^3 pPTD-Gal4 pTrcHisB ^B] (Invitrogen)* ^JlS. *M PCR 

(polymerase chain reaction) ^>^] ^ SX^. SEth ^^.^ 1- 

^2:^- ^^vflfil Gal4 -fr^> (Invitrogen)-i- 3 W ^ttJLi:* °l-§-*H *W*r 
JL, ^ DNA *\<m- 4 s ^ DNA SE^r <U^-# S^SRf- DNA# #<g^- 

SL3,#\ cf^tt -fM§^ TflS^ ^«]Ei# *r 9X^. ^l^l°iH DNA 

*} (DNA Binding Factor)3.*| ^>-§-^ Gal4^, -H^ SEfe ^*fl* r ^ # 

A >^1^> (transcription factor)^ ^ DNA ^5.^0^^, #7] Gal 4^ 

2*1 SE^ ^-71 ^ofl rfltb ^dft ^*fi , i]£) a ^ ^. 7 ] -ofl mo] ^ 

^^sqoflS. SE^ o]s.o^ 4^ <g ^ o^rf. £ ^341 ^-g. 7 >W Gal4^ 

^ -S-W^^^: l-^^ 1 ^ ^Bfo]^^- 5).^ S ^ -§-e)3 ^§11 ^^E)^ DNA, 

^fl^ cl-g-^, ^JEL^ -g-^ ^wfl^-i- 

cfw, #^ ^^1 ^ ^1* *<H, #e]"5]iE|rl^- NJ2+-NTA ^ 
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c35> i£tb ^ ^^r, l-^^ ^Bj-o]c SEfe o]^^ o. A >^ 5E-b #^^^^1 = ^ 

#«-^*r3 -g-^«fl^-g: ^-fi-JESflii. »^^-Al7lal <^1^# ^M*Kr ^^)7l^^l-^4 £ 

(Nuclear localization sequence) (NLS)^l -{HMc^^ ^^M^- (PTD)^}- ^7>S. ^ 

W *r ^4. ^-71 FID (#^^^r *§eWH.) 3Lfe PTD^ # a -M^ -g- 

W*^*, ^ ^^l7l^-S^#^ DNA, RNA, 3^SHh SEfe a^-W^ 

1-4 ^/SE^ #5}* « 0 Vigofl ^Al7]ir ^^1^ ofl» BMOE (Pierce Cat. 

No 22323), DSP (Pierce Cat. No 22585)^1 i^MM. 

^JIL^r *Hf ^-f , ^^«fl^^- ^^>ji^> s.^tr 22!, ^7H s-ol^AS. ^ 

SE^ Sl?i= 5Efe, ol* bIsKe.** ^H^A^ ^ S^xf mAb ^ <>1 

<37> ^.jg t ^^|7l^^#^^r zz. *>*fl5*| s-^ ^ (species), 2^, #7] SEfe Afli^A-l 

-Jf^r* ^^lfe ^SSLE-I ^/SEfe tlfflAj (inhancer)^ *r 9X^. 

^ safe «i-^i ^#«r^ ^-s- *idba*« ^ sa4. 
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^. 

<40> ^aHT 

<41> ^A]d|l l: ^flS^-^^B)^ ^2: 

<42> -sFWtfW- ^Bj-oj^DBDW IkSkStMMdL w 

^Bj^J ^2 (pSim2-Gal4. pMphl-Ga!4. D Tat~Gal4. pR7-Ga!4. dCD8-z-GBS) 
<43> 1-^*1^ ^Bfo] = ^ ( Sim-2 (N^^-S^-Bl 558 ^ <>H i^V<Jl ^eKl^. 3. 

566*1 *1| ofnl^AVo] ^=.71^^), Mph-1 -R-#7> (N^JLS-^Ei 858 ^ °}v]±<&°1 
^o)s,x\ o.S-fB) 868^1^1 ^HiiAl-ol o}zL7)\47}x\) , HIV21 Tat -R-^> (N^^-S-^-Bl 47 

* 77fl7}^l ^E^-o]c # =7^*}i=. ^7l^1# a>^^zl, DBD# ^'2^ ^ 5>| Gal4 

(InvitrogenA>S.^-Bl ^ 7 Hf) A>-g-^>^rf. #7l ^eM^= ^ Gal4-^^<i (GBS) 

^ ^^Kr Gal 4-1- <g7H<g.g. ^^-A]7l7l Sim-2^ N^ilS^ 558*1 *f| 

<&ef\i^-^^-Ei 566«i^fl ^l^tl o]-S7lTd, Mph-1^ Nt^AS^El 858 *i*1) ^^0] 
e1-c.15.ai o_s.^-El 868*1*11 Tat 51 N^^S^-Bl 47 ^ 

<el Bl-ol^Al o.^y-E-1 57*1*8 l^Sl o>s.7l\i7>xl, 77fl ^1 o>s.7l\d ^dI^aV ^ #5. 

^Sr ^I^Jl^l BamH H Sfl^*Rr, *\<£.^.3L 1, 2, 3, 4^ & ol 47 flsl 

DNA^S«- ^]^>7l Gal4^1 3 ^&°)} *fl^Rr *)<£#3L 5*) He}-°H» tf^jl, 
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Gal4 #*fl -fr&*}7} S.^s\o] 9X1= (ClontechA>S^-Bl o^ 7 }^)« ^SLsL 

^ pfu turbo DNA l-B^^l (Strategen)» A}-g-??H PCR^: ^*3*r&i=r. 

44> ^X\d\] icflA-l, p Sim2-gal4» *\]^is}7] 5' ^B^H^ <*7"H<i,g- 

M-Bj-giZL, a^i^Jl 2^ P Mphl-Gal4» z\W*}7] 5' ^^H^ ^H^-fr ^ifl^, X] 

3^ pTat-Gal4» ^^7} 5' ^-<>H^ uj-Bfiflul, 4^ 

P R7-Gal4» ^1^71 W 5' H&r°H^ ^7l>|<i^- ^-eHH , a^^s 5^ pSim2-Gal4, 
P Mphl-Gal4, P R7-Gal43}- pTat-Gal4« *\]^}7] ^tb 3' ^e^M^I « 7 1a^^- M-t^t}. 

=45> /»« -^^^ (DBS)S- ^M-t^g&W^ ^^Bj^} J}££ 

(pLck-GBS. dINS-GBS. pL-CD8-z-GBS. pL-LCK-GBS. dL-INS-GBS) 

<46> Lck tll^^r 3.^}^: -fr^r* 7>^ZL pCDNA-Lck SE^ pCDNA-INS 

£| ^ltbJL^ -"HH*! DNA ^a^^ Gal4^ ^-o]^ Gal4 (GBS)» 

5'3\- 3' Stu I ^tbSl^* 7>*la! a^i^ 7^ S^Djf /Hl^H pGAD» 

^§£.3. -e}*] ^a] ^ o.^ PCR ^- ^j^cg^ PCR°1H ^-§-^^#^: PCR 

7lS (Qiagen)^ A>-g-^ ^ltt ^ Bgl 11^ BamH I ^RVJl^I- a}-$-*H 48a1^^ ^e]s> 
JL 1% o\7}^^<*\]*\ &t$*3*\} tr ^7]<^^*>Jl <^-g- M.S.^>o]c (ethiura bromide)S 

<47> 3^, Lck-GBS, INS-GBS ^ CD8-z-GBS^ DNA!- pLck-GBS, pINS-GBS, pCD8-z-GBS 

S,^-B\ »ltrJL^ ^|el^H ^, T^li^] aJi»3 o.^. Lck S3.S.Bl» 7>^1 #M 

^ejoi pLck-Luc°fl Aj. 7 ] ^ofl rcf^- ^S^M^* 

pSim2-Ga!4(a), pMphl-Gal4(b) , pTat-Gal4(c), pR7 - Ga 14(d) , pCD8-z-GBS(e) , pLck-GBS(f), 
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pINS-GBS(g), pL-CD8-z-GBS(h), pL-Lck-GBS( i ) ^ pL-INS-GBS(j)^ *$*$*}5L ol ^p-S» £ la 
£ lcll M-^^^. 

^^Jl 6^r Gal4 «M£ (Binding Sequence) (GBS)» ^1^7] 5' HaM^o} 
^71^^ l4B}lflj7, A\^3L 7^r Gal4 (GBS)» *fl*h5->7] ^tb 3' = bMh^ 

^71 16)1 x\ yj-y^ p Sim2-Gal4(a), pMphl-Gal4(b) , 

P Tat-Gal4(c), pR7-Gal4(d)» *r-§-*r°} tfl^-g- DH5 (ATCC No. 53863)» <t#3 ^ 
(Heat shock transformation).^ ^^^i^: ^l^^l 313K2-i- lOOin^ LB ^) 

41 2ml^ <$o.3. ^#*>JI 12*1 37*C4M SL^^H 3 «fl°<^r£4. 4^-, *1» ^1 

^ 1000m*3 LB nfl*H 3**t-jI 37t:°iM 4a]^> ^o> nflo^ ^ lmM IPre (o)^v 

S^-D-^^.^s.3)e}-icA>o]c ) GibcoBRL cat.# 15529-019) § .3 7>«H lac -2-2)l-ir£l ^-g- 

Aj-7] tifloj^^- 4-Co)l^ 6,000rpm-2.S 20^-# ^^s^H ^ ^7]JL ^^-jr z\)7] 
lmg/m^^ e1^7}^j (Sigma, cat.# L-7651H g.*t& 10ml£\ £Ht-g-<^ 1 (50mM NaH2P04, 
300mM NaCl, lOmM <>H pH 8.0)5. #<>|^ tf-g-, «£^g-°lH 3 o£-# j£ f ^o. 

4 ^-^7](Heat systems, ultrasonic processor XL)# Al-g^o} 300ff^ *)}7]S. 103l?1 

4TC4H 12,000rpmAS. ^^Hl*H tfl^o} 3M8l-§r *\}7]*}5L £^ -§-# 
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^e]€ 2.5m*3 50% Ni 2+ -NTA a>7>5.2: (Qiagen, cat# 30230)1- ^ZL 

4t«H-H 200rpmO_3. 1A]^> iH^H Ni 2+ -NTA o> 7 >S^l- ?1 uL , o) 

^^M* HSwl-Sneflsq-g- 0.8 x 4 cm (BioRad, cat.# 731-1550 H ^ »3^5W. 4 
in^^l ^-S-^ 2 (50mM NaH2P04 , 300mM NaCl, 20mM °Ht}#, pH 8.0)« ^>-§-*>^ ^ *H] A)| 
^ , 0.5m^ ^-#-g-<^ 3 (50mM NaH2P04, 300mM NaCl, 250mM ©Ht^, pH 8.0)£_S. ifl 

^*>-H, SDS-PAGE-I- 52-f*>4=i ^ <*^SL3, ^91 

*H £ 3<>1] M-iMSSt*. £ 36%X\ t ^ ^^.^ ^Bfl^ojji, ^ Sira2-Gal4(a), 

Mphl-Gal4(b) , Tat-GaU(c), R7-Gal4(d) 

3: Sim2-Gal4, Mphl-Gal4, Tat-Gal4 R7-Gal4<*l] DNA^] ^2 7 |i 

(Jurkat) W]S.ij\ ^ (/n k/to) 

<g*H 2<i>H -§-^^^ Sim2-Gal4, Mphl-Gal4, Tat-Gal4, R7-Gal4» ^ 

DNA^P-S^l pCD8-z-GBS, pLck-GBS, pINS-GBS^ 37"C<>)H ^ItH?l ^, 5>10 5 ^| ^=-?flH 
45. (ATCC No. TIB-152)* 35mm flfl^A]^ imi^ 37T^H 30^-§-<& ^1^4. 

* 4£t 3L^*H -§-#^-g-<2fl [0.2% x-100, 150mM NaCl, lOmM Tris-HCl, 

400 M EDTA, ImM Na3V04, lOmM NaF, ImM PMSF, lOg <>}H3_E}id(aprotinin) , lOg 
(leupeptin)] lOOmlS. 4*C<HH 30^-# *}-§-a] 7] jl 14 , 000rpm.° 15-g-# ^^^^ ^S-§- 

<>1# SDS-PAGE *£<HH ^ CD8<^1 tfl^ mAb (0KT8), Lck°fl ^ mAb, 

INS^l tfltb mAb-^ °l-§-^H Sfl^H ff o S ^J}^ o]o)l tflt!: 
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Sim2-Gal4^)l ^tb CDS-z(a), Lck(e); Mphl-Gal4<^] ^ CD8-z(b), Lck(f); 

Tat-Gal4°fi ^tb CD8-z(c), Lck(g); R7-Gal44 ^tb CD8-z(d), Lck(h) °"| . 

se> 4*1 <4 4: Sim2-Gal4, Mphl-Gal4, Tat-Gal4 5E^ R7-Gal4<>11 2)% DNA^ Hela ^5>fl5. 

^ ^ ^ ^ (/n vitro) 

s?> ^aHI 34 ^ ^ Sim2-Gal4, Mphl-Gal4, Tat-Gal4 R7-Gal4«ll 

pCD8-z-GBS, pLck-GBS, pINS~GBS» Hela 45Li-lHH 
CD8-z, Lck, «?1^€(INS)^: 1:* £-3. ZL £34-* °]#^ ^<s]-Jl 

£ 5*\] ^vfl^o.^, *)] l<^8r X^^H^-M^ji, AA Sim2-Gal4^ ^tt 
CD8-z(a), Lck(e); Mphl-Gal4<Hl £)tb CD8-z(b), Lck(f); Tat-Gal4^1 £]tb 

CD8-z(c), Lck(g); R7-Gal4<>fl ^tb CD8-z(d) , Lck(h)^^. 

<58> ^aI^I 5: Sim2-Gal4, Mphl-Gal4, Tat-Gal4 R7-Gal4<>fl ^tb ^M*fl DNA^) ^ ^ 

<59> Aj. 7 ] 40)] X\ TjlSiQ Sim2-Gal4, Mphl-Gal4, Tat-Gal4 J£fe R7-Gal4 -g-^-cja^^^ 

pCD8-z-GBS, pLck-GBS, pINS-GBS DNA^ ^ C57B6 ^V-f^l I.P.lH^ 3. 

0.5mg/ml^: ^"sKll 4*m 34 3f # t a}^, (spleen) ^ #7l* 3<t^M o] 

♦ CD8-z, Lck, * tfltb mAb» °l-§-tb ^l^^lr^- ^ 

n *\}3)f>}JL 2E 6a £ 6(H M-^tfl^i^-. 

<eo> i) -9^8- (3E. 6a): ^| 1^ S^^^^Hjn., AA Sim2-Gal4<>fl ^«b Si^: 
CD8-z(a), Lck(e); Mphl-Gal4«fl ^tb CD8-z(b), Lck(f); Tat-Gal4<^l <3}tb 

CD8-z(c), Lck(g); R7-Gal4<Hl $\ tb CD8-z(d), Lck(h)o"|i=K 
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<6i> ii) # (E. 6b): l€^r 5t^^>^^^^laL, Sim2-Ga 14<*ll 

CD8-z(a), Lck(e); Mphl-Gal4<^l ^ CD8-z(b), Lck(f); Tat-Gal4«fl ^ 

CD8-z(c), Lck(g); R7-Gal4*]] ^ CD8-z(d), Lck(h)<^l^. 

<62> Hi) ^ (te. 6c ): *f| l<l£r S§*^-*^«l^io]ji, zfz} Sim2-Gal4«fl ^ 

CD8-z(a), Lck(e); Mphl-Gal4«^l ^ CD8-z(b), Lck(f); Tat-Gal4^1 ^ 

CD8-z(c), Lck(g); R7-Gal4^1 ^ CD8-z(d), Lck(h)o"|t}. 

<63> iv ) a]^- ( S pi e en) (51 6d): *)] S^^^-M^, zj-ij- Sim2-Gal4«l] ^ £ 

CD8-z(a), Lck(e); Mphl-Gal4°fl ^tb ^: CD8-z(b), Lck(f); Tat-Gal4^] ^tt 

CD8-z(c), Lck(g); R7-Gal4<>)l CD8-z(d), Lck(h) 

<64> ^aHI 6: Sim2-Gal4, Mphl-Gal4, Tat-Gal4 R7-Gal4^1 Sl*H (/o wroW 

^ -^3 DNA^l 45. s-ol^ ^ 
<65> -gAH 16)1^ ^3}-^ pL-CD8-z-GBS, pL-Lck-GBS, pL-INS-GBS DNA^-S» <*H§SM*I ^, 

Sim2-Gal4, Mphl-Gal4, Tat-Gal4 R7-INS-Gal4 -g-^^-M^ 37^^^ ^ 

^, C57B6 pH-^ ^-^H] 0.5mg/ral^ ^3E.» ^A>^>^cf. 4 *m ^4 ^ t^JE, B 4 

X^-i- SE^ £-5^ ^ o]^.^e^ CD8-z, Lck, ^-M^l oj^o]] 

tfl^: raAb» <>]-§-^r ^l-§-^H ^#^4. °lt1 <W o^^-i- <2] ^Jl 

£ 7a tfl*l £ 7c^l ^-^^4. 
<66> i ) (51 7a): >fl ll^r a§^>^^^o]j7 ( z]-z}- Sim2-Gal4<^] ^t}- ^^: 

CD8-z(a), Lck(e); Mphl-Gal4^fl ^tt #%: CD8-z(b), Lck(f); Tat-Gal4°fl 

CD8-z(c), Lck(g); ^ R7-Gal4«fl ^ CD8-z(d), Lck(h) 
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«7> ii) B^|a (5. 7b): *fl l<^8r 3.&&x\^n^°}51,^ Sim2-Gal4^11 ^ 

CD8-z(a), Lck(e); Mphl-Gal4<*fl ^tb CD8-z(b), Lck(f); Tat-Gal4^1 £\$t 

CD8-z(c), Lck(g); R7-Gal4<^] ^ CD8-z(d), Lck(h) o]cf. 

;68> iii) *Hl3E (5. 7c): ^1 l££ i^*}^*! Q°}5L, AA Sim2-Gal4<Hl &tft 

CD8-z(a), Lck(e); Mphl-Gal4<Hl St\& CD8-z(b), Lck(f); Tat-Gal4«fl ^tb 

CD8-z(c), Lck(g); R7-Gal4^1 ^ CD8-z(d), Lck(h) *)■£)■. 

<69> #71 Sim2-Gal4, Mphl-Gal4, Tat-Gal4 J£^r R7-Gal4 p L-CD8-z-GBS, 

pL-Lck-GBS, £ pL-INS-GBS DNA^S^q 4t^llt C57B6 v}+^<% O.&ag/ml-i- 313S|* ^ 

CD8-z, Lck, °H-<*fl tfl^t raAb» °]-g-^r *te€fc*.°3. ^#^^4- 

^ ^4* £ 8a tfl^l £ 8c<*fl M-Bj-ifl&tK 
<70> j ) TAflac (£ 8a): ^ i<g^ S^^^^olul, ^ Sim-2-Gal4ofl ^ 

CD8-z(a), Lck(e); Mphl-Gal4*fl ^tb 3^: CD8-z(b), Lck(f); Tat-Gal4°fl 4)% 3^: 

CD8-z(c), Lck(g); R7-Gal4^1 ^tb CD8-z(d), Lck(h) 

<7i> ii) B*)]S. (£ 8b): *j| l<g^ S^^^^^olja, z]-z)- Sira2-Gal4^1 ^ ^^: 

CD8-z(a), Lck(e); Mphl-Gal4^ CD8-z(b), Lck(f); Tat-Gal4°fl ^ 

CD8-z(c), Lck(g); R7-Gal4<>H CD8-z(d), Lck(h) °]t\-. 

<72> iii) t±J%3. (5. 8c): lt^r S^^-^^^^oI^l, z^-zj- Sim2-Gal4<>l] ^ 

CD8-z(a), Lck(e); Mphl-Gal4°fl CD8-z(b), Lck(f); Tat-Gal4«^l ^tb ^^: 

CD8-z(c), Lck(g); R7-Gal4°fl ^tb CD8-z(d), Lck(h) *>M. 
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?3> m. ^£ PTD ^ ^P<3 DNA/RNA A^cfl ^7}W DNA/RNA ^Sl*} Sfe =L <£^&9l 
DNA/RNA ^S^tl* *1VL ^thc*-*!^^ -b^S^, 49^3. ^df^Jl^^ ^^l^l^S 
^-71 DNA/RNA ^tl*} DNA/RNA ^51*11 Si *r ^W^r DNA/RNA ^ 

§ 2.^* SL^Hr DNA/RNA ^]-g--§H A 3*)H ^ ^SfliSHH ^ 

^fljao} S^- ^ tfls. ^vfl (intramuscular), 4^ (Intraperitoneal), 

(Intravein), ^t 2 - (Oral), wl^fl (nasal), (subcutaneous), ^ifl (intradermal), 

(mucosal) ^ (inhale) ^ t}<#th *^>°^ DNA* JL^^^-S. ^ 

^ 7l#S.^, DNA/RNA 7flf ^ -fr€*r*l^-f^ -§-^W^Hsf s.^ 
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[^T 1 * 11 

DNA/RNA ^$1*} DNA/RNA ^^E^l^l* W ^ o]^-o) 

^7] DNA/RNA DNA/RNA ^^l^ s.o]^ 0.3. ^^-^ DNA/RNA 

<1, ^ -fl^l^a^M* iS^-aHf DNA/RNA7]- SE^r DNA/RNA* 

2] 

^ 11HI 5ft°H, -Tf#sH 3.^eH^M^ (Nuclear localization sequence) (NLS)°1 
[St 1 * 3) 

*l| 1* SE^- 2* 5U<*H, PTD7> Mph-1, Sira-2, Tat, R7, VP22, ANTP, Pep-1 ^ Pep-2 
[St 7 -* 4] 

*ll 1* 711 2^] Sft°H, « 71^2^1:^01 ^ ^ (species), S^j , #7], SI 

o. S -ft-^^Hfr ^Al7l^ S^S.^ o]^ o. s^o S ^ ^ 

W • 
[St 7 -* 5] 

*fl 4**11 9X°]*\, -B-S.-^ (inducible) £S£Ej SE-Jr ^S-^-S. 

4*4*3]. 
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[^T 1 * 6] 

A 1% 2^1 &°H, *3*iM4H e^ifl, ^hfl, ^T 1 . H l^> ^V. 

7] 

i) DNA/RNA Sfe DNA/RNA ^5.«H <*]-§- £^ <>1^ ^ °1#^ € 

^ PTD» AA 3-^\t= DNA, ^ f^^fol o.S ^€ "i-^^i^ ^S^" 

^s^m #31; 

ii ) #7] #7ll 711 S^- -S-^^^-i: 

iii) #71 #711 ii)^ -g-^^^^l- #^, DNA/RNA , ^1^, ^H^!", ^ s^S^l:^ 
^AS^-Bl ^Hfl^ ^ ol^-sl -M^S^^ SE^r #Bl^ *-fr 3^ Hi 

iv) #7i #tii ui)^ e^hfl, 4**M. 3*W. ^t 1 . «H> *l*h 
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8] 

i) DNA/RNA ^thSl^ 2^ DNA/RNA ^SET^-fr W <>1M ^W" ^ 

^ PTD* S^-sHr DNA, ^ t^S^^o] 0.5. ^flStJ- ^ 

ii ) #71 #7fl i)^ *flS^ -g-^a^^r 

iii) DNA ^ #71 DNA/RNA ^t^l*} SE^r DNA/RNA ^^"-£^1 

ol3|. s.ol^ o.s DNA/RNA ^^1"! ^ S.^» itt}2, ^^^a^o] o.S. 

4^*r #31; ^ 

V) %7] #31 iv)3\ ^4^1* €h%lfl, ^Nl, 3^, «H, *\*\, 

wfl°^7l^ #31* ^^7l^S^#^^- ^«^13E. SEfe- €^Mli^ ^ 

WW 9] 

*l] 7^ SE^b 31 8*M $X°\*\, #31 iiWH ^#sH j^hM^H-S ^11* -§-^-#^ 
^ PTDSq- ^^171^ #31* ^7>S i^-t-l: f^AS ^ . 
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10] 

DNA/RNA ^Q*} DNA/RNA ^^-£^^l^r ^ Sfe ^ ^ 

^nfl^ ^ PTDl- .S^SRr DNA, ^ ^a^l^o] ^flS^- 
3. 
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PTDrr a) Sim-2, b) Mph-1, c) Tat, d) R7H 3§Bfe S^I/HS 
lb] 




Stul Sill I 



Target gene g 3|2|e)CD8-z,i)Lck«3^gofe S3|AlS< 

OI¥(HS. 



lc] 




XprofeTAil£i|OI32i ftS8£3ft^21fehuman 
CD2 promoter© UErWOI Target gene S 2}3| g) CDS-z, 
h)LckS2^SSrfeS5|AllS0]?0IS. 
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IS. 2al 
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4] 



CD8-Z 



Lck 



«5f ^ 
to «u 

(J O S 

1 I 1 i 



1 2 3 4 5 




(a) (b) (c) (d) 



(e) (f) (9) (h) 
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5] 



CD8-Z- 



Lck 



y 9 £ 1 
# # £ 

1 2 3 4 5 



(a) (b) (c) (d) 



(e) (f) (g) (h) 
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IS. 6a] 

41 § 



CD8-Z- 



to . iff 

9 9 £ £ 

' v » O O 

I 1 I I 

W*o3 (c) (d) 



Lck 



(e) W (9) (h) 
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[£. 6b] 

21 



CD8-Z 



Lck 



(5 (3 > J 




(a) (b) (c) (d) 



(e) (f) (g) (h) 



[£ 6c] 



CD8-Z- 



0 © ^ 

* * © © 

1111 

T 2 3 4 5 



(a) (b) (c) (d) 



Lck 



(e) (f) (g) (h) 
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[£ 6d] 



Spleen 



CD8-z- 



Lck 



9 9 £ £ 

i # £ £ 

1 2 3 4 5 



(a) (b) <c) (d) 




(e) (f) (g) (h) 



[51 7a] 
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TABS 



CD8-Z 



Lck 



to to 

<p (5 3t & 

co # or 



1111 

1 2 3 4 5 




(a) (b) (c) (d) 
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IS. 7b] 
BAII5 



CD8-Z 



•3f -2^ 
.to <tj 

o o & & 

£ g £ & 




(a) (b) (c) (d) 



mm 

(e) (f) (9) (h) 
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[5L 7c] 



2* AIIS 



CD8-Z 



CD O .S- ^ 

<# # & 




(a) (b) (c) (d) 



Lck 




(e) (f) (g) (h) 
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IS. 8a] 



THIS. 



CD8-Z- 

Lck 

[5L 8b] 

BAII5 



CD8-Z- 



CD 0 & ^ 

^ # «^ a? 



a? or 



4 4 14 

(a) (b) (c) (d) 



(e) (f) (g) (h) 



CD CD ^ & 
<& # *? Or 



4 111 



1 2 



4 5 



(a) (b) (c) (d) 



Lck 



(e) (f) (9) (h) 
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8c) 

El All 5 



CD8-z 



Lck 



-ST 

/ -c 9 9 

14 11 



1 2 3 4 5 




(e) (f) (g) (h) 
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<110> FORHUMAN TECH CO. LTD. <120> DNA/RNA TRANSDUCTION TECHNOLOGY AND ITS 
CLINICAL AND BASIC APPLICATIONS <160> 7 <170> Kopatentln 1.71 <210> 

1 <211> 75 <212> DNA <213> Artificial Sequence <220> <223> Designed 
nucleic acid sequence to act as a 5' primer for preparing pSim2-Gal4 <400> 

1 cgcggatccg ccaaagccgc ccgccaggcc gcccggaagc tactgtcttc tatcgaacaa 60 
gcatgcgata tttgc 75 <210> 

2 <211> 81 <212> DNA <213> Artificial Sequence <220> <223> Designed 
nucleic acid sequence to act as a 5' primer for preparing pMphl-Gal4 <400> 
2 cgcggatcct atgcacgtgt tcggaggcgt ggaccccgcc gcaagctact gtcttctatc 60 
gaacaagcat gcgatatttg c 81 <210> 
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3 <211> 84 <212> DNA <213> Artificial Sequence <220> <223> Designed 
nucleic acid sequence to act as a 5 1 primer for preparing pTat-Gal4 <400> 

3 cgcggatcct atggaaggaa gaagaagcgg agacaaagac gacgaaagct actgtcttct 60 
atcgaacaac gatgcgatat ttgc 84 <210> 

4 <211> 69 <212> DNA <213> Artificial Sequence <220> <223> Designed 
nucleic acid sequence to act as a 5' primer for preparing pR7-Gal4 <400> 

4 cgcggatcca gaagaagaag aagaagaaga aagctactgt cttctatcga acaacgatgc 60 
gatatttgc 69 <210> 

5 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> Designed 
nucleic acid sequence to act as a 3' primer for preparing pSim2-Gal4, 
pMphl-Gal4, pR7-Gal4 and pTat~Gal4 <400> 5 ggaagatctc ggcgatacag t 

21 <210> 6 <211> 16 <212> DNA <213> Artificial Sequence <220> <223> 
Designed nucleic acid sequence to act as a 5' primer for preparing Gal4 

Binding Sequence (GBS) <400> 6 aaggcctctc gaggac 

16 <210> 7 <211> 16 <212> DNA <213> Artificial Sequence <220> <223> 
Designed nucleic acid sequence to act as a 3' primer for preparing Gal4 

Binding Sequence (GBS) <400> 7 aaggcctttt agcttc 
16 
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